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(MeOH). IRv^cm" 1 : 34601 3490 (OH); 1505, 880 (furan 
ring); 1743, 1720 (lact ne); 1630 (double bond); UVA££ H nm: 
215 (furan ring). *H NMR (300 MHz, aoetone-J 6 and acet ne- 
d 6 plus D,0): see Results and Discussion; Overhauser effect, 
irradiation at C-5 methyl group resulted in 1 1.1% NOE f C-10 



R. D. H. (1966) Chem. Common. 740. 

8. Eagle, O. A. and Rivett, D. E. A. (1973) J. Chem. Soc. Perkin 
Trans. 1 1701. 

9. Hon, T., Kiang, A. K., Nakanishi, K., Sasaki, S. and Woods, 
M. C. (1967) Tetrahedron 23, 2649. 



hydroxyl while irradiation at C-10 hydroxyl resulted in 8.3% 10. Ito, K. and Furukawa, H. (1969) J. Chem. Soc. Chem. Comm. 
NOE of C-5 methyl (see Fig. 1) "C NMR (75.43 MHz, acetone* 653. 

d 6 ): Tabic 1. High resolution MS: 374.133 [M] + , (20%, calc. for 11. Anthonsen, T„ McCabe, P. McCrindle, R. and Murray, 

C 20 H ja O 7 : 374.1326), 124,0875 (100%, calc for C 8 H 12 6: R. D. H. (1969) Tetrahedron 25, 2233. 

124.0888), 95.0492 (22%, calc. for C 6 H 7 0: 95.0496), 94.0417 1Z Yonemitsu, M., Fukuda, N., Kimura, T. and Komori, T. 



(41%, calc. for C 6 H 6 0: 94.0418), 81.0345 (45%, calc. for 
C«H 9 0: 81.0340) 
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i new compounds were elucidated by spectroscopic r ^ 



derivative, together with oleanolic acid and the four 
introduction foH favonoids: 5,7,4'trihydroxy-6 f 3'-dimethoxy. 

flavone (jaceosidin); 5,3',4'-trihydroxy-6 t 7-dimethoxy- 
Foilowing our chemical study of the genus Baccharis flavone (cirsiliol); 5,7,3',4'.tetrahydroxy-6-methoxy- 
(C mpositae) [1-7], we have now investigated the consti- flavone (nepetin); S^'-trihydroxy-^methoxyflavone 
tuents of B.flabellata. From the aerial parts f this plant (hispidulin). This paper describes the structural elucid- 
wc have isolated a new 5,10-seco<lerodane diterpen id ation of the new compounds. 
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The olefinic proton signal pattern sh wed a narrow dd 
at 67.13, a ddd at 5.9ft a did at 5.55 and a dd at 526. 
These four signals must be attributed to the existence of a 
triene olefinic system, which can nly be accommodated 
in a 5,10-sero-clerodane skeleton as described in la. The 
MS (M + at m/z 386) and the "CNMR spectrum agreed 
with the proposed structure la. 

A diagram of the olefinic part of the 'HNMR spec- 
trum of lb was reproduced through a program by the 
spectrum simulator of the Lawrence University (Pro- 
gram NMRSIM, version lc, 13 December 1974 by R. 
James S. Evans, Department of Chemistry, Lawrence 
University). 

The "CNMR spectrum also defined the relative 
stereochemistry at C-8 and C-9 by comparison of the 5 
values of the C-17 and C-20 methyl groups with those 
described for related clerodane diterpenes [9-11]. The 
values are in agreement with an equatorial methyl group 
at C-8 as described in la * ^^i!?^S^%\ 

The other furane diterpenoid 2a had a nwl&i^fiw^: 
formula C 22 H 28 0 3 . Its IR spectrum showed the presence mula C 22 H 2 g0 5 . Its IR and mass spectra (See Exper- 
of a carboxyl group (3400-2500 cm ' l % an ester group imentalfc 'HNMR (Table 1) and |S CNMR (Table 2) 
- > (1740; 1260 cm _1 ); ole^ic bonds and a furan ring (3100, spectra showed a substituted furan ring. 
#?^l^^i5C^ i the) IR Vs]iect^ 

methane compound la affi^^ j^^^^gj^^,^^ 
"■i^S^ due to ' f^Otf trc^en^ 

^'ttertyp^ 

^0^^^^S^6^?A6 m&ffiSffi -jfe! ^rrathylei&jj^^ 

§^c^spedj^ 64.43 and 413^ 
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furan side chai^a^^^ icsopstant betweej^^ 



f 3 C I^R spectnim showed signals' tat 3 12&2^ ' 110.5; | sraglet metoyl#^ chemical 



]3£Tlw. p V^ for a I Mpng;also toyhefcle^ v 

carbox^ 

:■■ ethylene grbup which appeared as^a narrowly double f (H-3) oohjiig^ 

7 : idwblet at 5 3.78^ and a -rn^ protons^ 'ii-m'ih 

: K showed two methyl^ ^showed m^ 



a tertiary at <50.73. The presence of a methine attached IwasascrirMt^t^IMO^ 



? * ^th^ i jiments ''Confin^o^ 

clerodane-like diterpenes; suggested % small value of the comtant suggested ^ ^ 



to this class of natural products. 
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15 
16 
17 
19 

20 

COOMe 
Me-CO.O 



IMS* 
7.36m 
083d 
Ha 3.934 
Hb 3.63d 
0.73s 
3.71s 
209s 



1733 m 7.30m 

'■>..' 7^5m , % 7.15m 

0.86^ O80d 

Ha 4.44 d; Ha 4.43d; 

Hb 4.13d Hb 4.13d 

085s 085s 

— 3.71s 

1.93s 1.95s 



6.700ft 

7J6m (■ < * -i^ v ; 

0.86d r , 

3.80s 
085s 



J (Hz) Ik 1,2 = 12; 1,10 = 5; U - 1; 43 = 1.7; 2,10 = 1.30, 19a, 19b 
- 9 Hz; 17,8 - 6. 2k 19a,19b « 10 Hz; 17,8 = 5.5. 2b: 19a, 19b = 10 Hz; 17,8 
» 5.5. 2c 17,8 « 5.5. 
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Table 2. ,3 CNMR spectra of compounds lb, 2a and 2b 



lb 



1 

2 

3 

10 

4 

5 

6 

7 

8 

9 

11 

i, 12 

16 
17 



1415 
127.9 
126.3 

131.8 

119.5 
129.8 
35.6 
28.3 
35.1 
37.9 
37J 
19.2 
125.2 
110.5 
138.0 
142.0 
13.5 



136.3 

124.7 

135.6 

47.9 
134.5 
38.2 
30.9 
26.8 
35.3 
41.0 
37.7 
18.7 
124.8 
110.6 
13&2 
142J 
154 



134.2 

124.7 

133.7 

47.8 
135.6 
38.1 
30.9 
26.8 
35.3 
41.0 
37.6 
19.6 
124.9 
110.7 
138.6 
142.5 
15.3 



C 6 H 6 containing increasing proportions of EtOAc Fractions f 
100ml were taken and combined upon TLC monitoring, yielding 
the f Ilowing compounds in rder f elution: la (80 mg); 2a 
(500 mg); oleanolic add (4 g) and a mixture off ur flav noids. 
The mixture of flavonoids was rechromatographed first n a 
silica gel column (120 g) where it was cluted with C 6 H 6 -EtOAc 
(5:5) and then on a Sephadex LH-20, where it was eluted with 
MeOH, yielding: 5,7,4'-trihydroxy-6,3'-<iimcthoxy flavone; 
5,3',4'-trihydroxyA7-dimcthoxy flavone; 5,7,3'4'-tetrahydroxy- 
6-methoxy flavone; 5,7,4'-trihydroxy-6-methoxy flavone. The 
previously known flavonoids were identified by comparison of 
their spectroscopic ('HNMR, UV and MS) properties with 
those reported in the literature [14, 15]. 

Compound la. Colourless oil, IR v"J cm* 1 : 3400, 310ft 2500, 
1740, 1630, 1500, 126ft 875, 780. HRMS calc for C M H M 0 5 
MW: 3711937, found Af, (MS) 372.1929. 80 mg la were dis- 
solved in dry Et a O, and CH 2 N, was added slowly, following the 
usual work-up to give 75 mg of lb, colourless oiL MS m/z (reL 
int.):386[M] + ^ 343 (4* 326 (5k 313 (10* 295 (8* 283 (14); 231 



Table 1. ,3 CNMR data are compiled in Table 1 A"™ nm 225; 
589 578 546 436 




■ ^TOeVaiM 017mA.!. , fcom. 1* 76. * »•«' \- A**' 

SZZ^^^t^ /?aAe ' toa j WaS collected in March * Tonii,CE,R(MsomamI«J,^C and Giordano, O.S. (1982) 
and September 1985 m Tueuman and San Luis respectively. Phytockemistry 21, 2599. 

UN^i e Ll» PeCimenS kepl 81 ,he Herbaria (VMSL 2862; 5. Rossomando, P. C, Giordano, O. S„ Espifieira, J. and 
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TRITERPENES FROM CIGARRILLA MEXICAN A* 




^fter ^M Jlumn chromatography on silica ge^ iTS^&J&^^&Vl indicated that 
the concentrated methanol* extract of the defatted aeS , tWO hydroxyl * oaps on the nn « A and /° r nn « B 

parts of C. mencam afforded the known compounds The l H NMR spectrum oM (Table 1) exhibited signals 

for two secondary methyl groups, four methyl singlets, 
one proion doublet (J= 1 1 Hz) at b 217 (H-18) and one 

— proton multiplet at S 5.20 (H-12), as expected for an urs- 

•Part 4 in the series 'Chemical Studies on Mexican Plants 12-ene skeleton [5-7]. Also, it showed an AB system (S 
used in Traditional Medicine'. For Part 3 see R. Mata et al 3.29, 3.65, 7=11 Hz), which s^«ted downfield on acyl- 
(1987) J. Nat Prod,: 50, 866. ation in lb, indicative of the presence of an equat rial 

t Author to whom correspondence should be addressed. hydroxy methylene group attached to an asymmetric 



'"iff *&1^^Mt 



